Abstract -Aims: To study the bidirectional relationships between life satisfaction (LS) and alcohol use. Methods: Health questionnaires were administered in 1975, 1981 and 1990 to a population-based sample of healthy Finnish twins aged 18-45 at baseline (n = 14,083). These included a LS scale and three indicators for adverse alcohol use: binge drinking, passing out and high consumption (women/men ≥400/800 g/month). In longitudinal analyses, logistic regression, pair-wise case-control analyses and growth models were applied. Results: All alcohol indicators increased the age-adjusted risk of becoming dissatisfied regardless of study period [binge drinking odds ratio (OR) [1975][1976][1977][1978][1979][1980][1981][1982][1983][1984][1985][1986][1987][1988][1989][1990] = 1.29; 95% confidence interval (CI) 1.12-1.50; high consumption OR [1975][1976][1977][1978][1979][1980][1981][1982][1983][1984][1985][1986][1987][1988][1989][1990] = 1.60; 1.29-1.99 and passing out OR [1981][1982][1983][1984][1985][1986][1987][1988][1989][1990] = 2.01; 1.57-2.57]. Also, the dissatisfied had an increased subsequent risk for adverse alcohol use. The risk for passing out due to drinking (OR 1975 = 1.50; 1.22-1.86) was increased regardless of study period, while high consumption (OR 1975 (OR -1981 1.40-2.77; OR 1981 = 2.48; 1.50-4.12) and binge drinking (OR 1975 (OR -1981 = 1.37; 1.12-1.67) showed some variation by the study period. Predictions remained after multiple adjustments. Longitudinally, high consumption predicted dissatisfaction somewhat more strongly than vice versa. The change/levels within the whole range of LS and alcohol consumption were only slightly associated in the entire study population. Conclusion: Life dissatisfaction and adverse alcohol use reciprocally predict each other prospectively. The heavier the alcohol use the stronger the relationship.
INTRODUCTION
Poor mental health and especially that related to depression and high alcohol consumption have become a major public health problem. In the developed world, over 9% of the total disease burden is attributable to alcohol (WHO, 2004) , while major depression is expected to become the leading cause of the disease burden worldwide by 2030 (WHO, 2008 .
Good mental health is a crucial resource for an individual and a society (Vaillant, 2003; Rutz, 2006; WHO, 2001) . Life satisfaction (LS) and happiness are positive dimensions of mental health (Horley, 2004; Headley et al., 1993; Diener, 1994; Vaillant, 2003; Bray and Gunnell, 2006) . They are also basic indicators of subjective well being representing its cognitive and affective components, respectively (Pavot and Diener, 2008) . However, they are needed also for effective functioning (Vaillant, 2003; WHO, 2001) .
Subjective well being has gained attention due to its associations with good health outcomes (Danner et al., 2001) . It has been suggested that negative states may not be the opposite of the positive states as to their health effects (Watson and Pennebaker, 1989; Huppert and Whittington, 2003; Xu and Roberts, 2010) or may have no long-term health effects at all (Xu and Roberts, 2010) . However, life dissatisfaction predicts increased long-term morbidity, work disability and mortality (Koivumaa-Honkanen et al., 1998 , 2000 , 2001b , 2004b . Furthermore, both cross-sectionally as well as longitudinally, life dissatisfaction is strongly related to psychiatric disorders and increased adverse symptoms, and especially with depression (Koivumaa-Honkanen et al., 1996 , 2001a , 2004a . It is also associated with high alcohol consumption, which has modified the predictive power of life dissatisfaction for health outcomes in longitudinal settings (Koivumaa-Honkanen et al., 2001b , 2000 , 2004b . Still, the longitudinal bidirectional relationship between alcohol use and LS has not yet been investigated (Grant et al., 2009 ). This knowledge is needed for prevention of psychiatric and alcohol disorders.
In this 15-year prospective cohort study on twins, the bidirectional relationships between LS and three indicators of alcohol use were investigated. Also familial and genetic factors were taken into account.
METHODS

Study design
This is a prospective study on the Finnish Twin Cohort (FTC), a nationwide sample of all Finnish same-sex twin pairs born before 1958 with both members alive in 1975. A baseline health questionnaire was sent to twin candidates in 1975. Two subsequent questionnaires (1981 and 1990) were mailed to the verified twins, but in 1990 only to those who had responded at least once before. The overall response rates were 89% (1975) , 84% (1981) and 77% (1990) . The study procedure has been presented in detail elsewhere Kaprio and Koskenvuo, 2002) .
Main variables
A four-item LS scale was included in each questionnaire. It has been modified (Allardt, 1973) from studies on quality of life conducted in the University of Michigan (Andrews and Withey, 1976; Campbell et al., 1976) and used across Nordic countries (Allardt, 1973) , among the general population , 2001b , 2004b and psychiatric patients (Koivumaa-Honkanen et al., 1996 , 2001a . It assesses current interest and happiness in life, ease of living and feelings of loneliness with the following responses: very interesting/happy/easy/not at all lonely = 1; fairly interesting/happy/easy = 2; cannot say/missing data = 3; fairly boring/unhappy/hard/lonely = 4; very boring/unhappy/ hard/lonely = 5. If three or four items were missing, the sum score was recorded as 'missing. Otherwise a missing item was coded as 3 ( = cannot say). On the basis of the sum score (LS, range 4-20, higher score indicating lower LS), subjects were categorized into the satisfied (LS = 4-6), the intermediate group (LS = 7-11) and the dissatisfied (LS = 12-20) . Those in the intermediate group had a sum score within 1 SD of the mean. At the present study, all four LS items were completed at baseline by 95.8% (n = 22,416) and the sum score was obtained from 99.2% (n = 23,212) of all respondents aged 18-45 years.
In FTC, the dissatisfied compared with the satisfied had cross-sectionally an OR of 490 for having at least moderate depressiveness [beck depression inventory (BDI) ≥19 vs. BDI<10]. With the LS scale cut-off score of 11/12, sensitivity of 87%, specificity of 88% and area under the receiver operating characteristic curve of 94% was observed (Koivumaa-Honkanen et al., 2004a) . The four-item LS scale was also strongly associated with several other psychometric scales, general psychopathology, psychiatric disorders (Koivumaa-Honkanen et al., 1996 and with personality (Appelberg et al., 1991) . Even if the four-item LS score has shown considerable long-term stability (KoivumaaHonkanen et al., 2005) , it is sensitive to a mental health change due to psychiatric treatment (Koivumaa-Honkanen et al., 2008) . In FTC, the standardized Cronbach's alpha of the four-item LS scale ranged between 0.72 and 0.74 depending on time of data collection.
Alcohol use was assessed with three self-reported indicators. Binge drinking was defined as the consumption of >5 bottles of beer/one bottle of wine/half a bottle of hard liquor at one occasion at least once a month (no/yes). Monthly alcohol consumption was summed from questions on the current use of beer, wines and spirits (transformed into grams of pure alcohol) (Romanov et al., 1987) . High consumption was defined as ≥400 g/month for women and ≥800 g/month for men. A five-category (0; 1-99; 100-399; 400-799; ≥800 g/month) and a gender-sensitive four-category alcohol variable were used (men/women): (no use: 0/0; light use: 1-399/ 1-199; moderate use: 400-799/200-399; high use: ≥800/400 g/month high use) (Koivumaa-Honkanen et al., 2001b) . If 10 g/standard drink is assumed, 400 g/month is equivalent to 10 drinks a week. In 1981 and 1990 also the frequency of passing out due to alcohol during the preceding year was asked (never vs. once or more). Binge drinking, high alcohol consumption and passing out due to drinking were regarded as adverse alcohol use.
Possible confounders
Adjustments for possible confounders included a threecategory social class. The upper group consisted of those with ≥13 years of education and sedentary work. Subjects in the lower group had <10 years of education ( primary school) and work involving at least standing and walking. The others were classified as the intermediate group. Physical activity was based on the frequency of ≥30 min of exercise (<1/1-5/ ≥6 times a month). Age (18-24/25-34/35-45) , sex, marital status (married, cohabiting/single, divorced and widowed) and current smoking status (non-smoker/1-19/≥20 cigarettes daily) were also used as categorical variables (KoivumaaHonkanen et al., 2001b) .
The criteria for baseline health were based on the baseline questionnaire (a), the Hospital Discharge Registry (b), the Cancer Registry (c) and the Registry of Specially Refunded Medication (d). Excluded from this study were those who: (i) had in-patient treatment (1/1972-4/1976) , symptoms/diseases due to cardiovascular disease (except hypertension/ venous diseases), diabetes, chronic obstructive pulmonary disease (a, b), psychiatric disorders (b) or malignant cancer (c); (ii) were on a work disability pension (a); (iii) had the right to refundable medications for 37 chronic diseases, including psychoses (d); (iv) used hypnotics/tranquilizers for more than 10 days in the preceding year (a). All the used registries are nationwide with a high coverage and diagnostic accuracy (Teppo et al., 1975; Keskimäki and Aro, 1991; Kujala et al., 1994) .
Participants of the present study The criteria for inclusion in the present study were (number of study subjects derived from the preceding group): (a) the availability of baseline LS data (n = 29,137); (b) an age of 18-45 years on 1/1976 (n = 23,212); (c) being a twin (n = 19,973) and (d) being healthy at baseline (n = 16,496; men/ women 49.1%/50.9%). For them the mean (SD) age was 28.2 (7.5). The satisfied comprised 21.7%, the intermediate group 63.9% and the dissatisfied 14.4%. Their mean LS (SD) was 8.4 (2.7).
Follow-up data on both LS and alcohol consumption were available in 1975 and 1981 for 14,083 subjects with a baseline mean (SD) age of 28.0 (7.5) years and mean (SD) LS of 8.3 (2.7). Complete follow-up data (1975, 1981 and 1990) on these variables were available for 9128 subjects with a baseline mean (SD) age of 28.2 (7.5) years and LS of 8.22 (2.6). They consisted of 4209 (46.1%) men and 4919 (53.9%) women with a mean LS of 8.29 (2.6) and 8.16 (2.7), respectively. The satisfied comprised 23.1%, the intermediate group 64.4% and the dissatisfied 12.5% of these participants.
Data analyses and statistical methods
Data analyses were performed with Stata (version 9.0) and Mplus (version 4.1) (Muthén and Muthén, 2006) . Since observations on twins within twin pairs may be correlated, robust estimators of variance (the cluster option in Stata) were used when estimating standard errors (Williams, 2000) . The statistical significance was tested by the t-test for continuous variables and by the χ 2 test for categorical variables corrected for clustered data and converted into F-statistics. Logistic regression was used to examine the longitudinal associations and to control for confounding. When the predictive ability of the four-item LS scale on subsequent alcohol use was studied, the satisfied (LS 4-6) were used as a reference category for the intermediate group and the dissatisfied . The predictive ability of monthly alcohol consumption on subsequent LS was analysed with and without binge drinkers or abstainers. For the bi-directional associations, pair-wise case-control analyses among twins discordant for the studied outcome were performed with conditional logistic regressions in order to control for the role of familial and genetic factors. A linear growth model for a continuous outcome variable at three time points was investigated with MPlus to estimate two parameters of interest: a stable ('Level') component throughout the study period and a component for the rate-of-linear-change ('Slope') between waves of observations. While the Level effects are considered stable on every wave, the Slope effects have different loads across waves, which must be specified. In this study, Slope was modelled with three waves of measurement. The waves in this study were collected at known but varying intervals of time, and the loads from the Slope component in the model were therefore adjusted. Thus, while loads from the Level component were fixed to 1, the respective loads from the Slope were 0 (or no growth), 6 and 15, representing the time elapsed (in years) since the baseline. The Level and Slope were defined for both LS and monthly alcohol consumption (log grams/ month) as continuous variables. In the final growth model, the Level and Slope for the two variables were correlated. These model paths test whether (a) the stable component of alcohol consumption correlates with the stable component of LS, (b) the stable component of alcohol use predicts the rate of change of LS, (c) the stable component of LS predicts the rate of change of alcohol use and finally (d) whether the rates of change of the two traits are correlated. Model fit was assessed with the RMSEA (root mean square error of approximation) fit statistic, which is suitable for large samples. Values <0.05 are considered to indicate a good fit of the model to the data.
RESULTS
Cross-sectional relationships
Among those with complete follow-up data, the threecategory LS was significantly associated with five-category monthly alcohol consumption in each data collection times (P < 0.001 in each) with a dose-response pattern (i.e. the higher the dissatisfaction, the higher the consumption). Alcohol consumption of at least 800 g/month was reported in 1975 by 4.0% of the satisfied, 5.0% of the intermediate group and by 9.1% of the dissatisfied. The respective figures were 4.0/5.3/11.4% in 1981 and 5.8/8.3/14.9% in 1990. These high alcohol users were most often dissatisfied with their life (21.5% in 1975, 24.6% in 1981 and 24.4% in 1990) , but the abstainers reported dissatisfaction (14.3, 12.3 and 13.6%) more often than those with low alcohol consumption, i.e. 1-99 g/month (10.7, 11.3 and 13.2%, respectively). This J-shape was seen also with mean LS scores and regardless of gender (Table 1) .
Also binge drinking and passing out were significantly associated with life dissatisfaction. Binge drinking was reported by 20.0% of the satisfied, 24.8% of the intermediate group and 28.9% of the dissatisfied in 1975. These figures were 20.3/25.8/32.9% in 1981 and 22.2/26.6/35.9% in 1990 (P < 0.001 for each year). Corresponding figures for passing out due to alcohol at least once during preceding year was reported in 1981 by 8.9/13.4/20.7% and in 1990 by 8.5/12.4/ 20.5% of study subjects, respectively (P < 0.001 in both years).
Longitudinal relationships based on logistic regression models LS and binge drinking Baseline dissatisfaction (LS 12-20) compared with satisfaction (LS 4-6) predicted the onset of binge drinking in 1975-1981 regardless of gender. The intermediate group compared with the satisfied (LS 7-11 vs. LS 4-6) had increased risk both in 1975-1981 and in 1975-1990 (Table 2 ). In [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] , this was true separately among men even after full adjustments.
Baseline binge drinking predicted becoming dissatisfied (LS 12-20 vs. 4-11) for men alone and for all subjects throughout the follow-up, but significant prediction among women was found only in [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] (Table 3) . Full adjustments did not change the pattern.
LS and passing out due to alcohol At baseline, both life dissatisfaction and belonging to the intermediate group (LS 7-11) compared with satisfaction (LS 4-6) predicted subsequent passing out in 1981 regardless of gender, but in 1990 not among women (Table 2 ). When those who had passed out in 1981 were excluded, life dissatisfaction compared with satisfaction in 1981 predicted new cases of passing out in 1990 regardless of gender. Among men, this association did not remain significant after adjustment for age, cohabiting, social class, current smoking and physical activity.
Passing out due to alcohol in 1981 predicted becoming dissatisfied (LS 12-20 vs. 4-11) in 1990 for men and for all when the dissatisfied in 1981 were excluded (Table 3) . Full adjustments did not change the pattern. (Table 2) . Those whose alcohol consumption at the beginning of the period was ≥400/200 g/month (men/women) were excluded. Among twin pairs discordant for the onset of high alcohol consumption, according to pair-wise case-control analyses (Table 4) , the risk of high alcohol consumption was elevated in 1981-1990 among all dizygotic and male dizygotic pairs when the dissatisfied were compared with the satisfied (LS 4-6). Owing to the small number of discordant pairs, separate analyses for monozygotic men could not be performed, but in 1975-1990 elevated point estimates of the odds ratios (ORs) was seen among all monozygotic pairs (OR = 3.68) and all male twin pairs (OR = 3.05) High monthly alcohol consumption predicting life dissatisfaction High alcohol consumption (men/women: ≥800/400 g vs. 1-399/1-199 g/month) predicted becoming dissatisfied with life (LS 12-20 vs. LS 4-11) regardless of gender in 1975-1981 and 1981-1990 , but in the total follow-up (1975-1990 ) not among women (Table 3) . Full adjustments did not change the pattern. The dissatisfied at the beginning of the investigated follow-up period were excluded. Since alcohol consumption was not linearly associated with LS (i.e. abstainers were more dissatisfied than those with low alcohol consumption), also abstainers were excluded. In 1975 In and in 1981 , none of these ORs were significant or below 1.00. High alcohol use regardless of gender (OR 1975 (OR -1981 1.46-2.31; OR 1975 1.38-2.42; OR 1981 1.78-3.20) and moderate alcohol use in all (OR 1975 1.04-1.71; OR 1981 = 1.47; 1.12-1.93) and in men predicted increased risk of becoming dissatisfied compared with 'no use'. This was true also for 'any alcohol use ' compared with 'no use' in 1975-1990 (OR all = 1.23; 1.01-1.51; OR men = 1.49; 1.02-2.18) and in [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] (OR all = 1.23; 0.99-1.54; OR men = 1.93; 1.20-3.14), but statistical significance was not reached among women. Pair wise case-control analyses of all pairs, monozygotic (MZ) and dizygotic (DZ) pairs. a OR with 95% CI: odds ratios with 95% confidence intervals. ORs for the dissatisfied (LS 12-20) compared with the satisfied (LS 4-6). b High alcohol consumption: men ≥800 g and women ≥400 g of pure alcohol per month. (Those with alcohol use ≥400 g (men)/200 g (women) at the start excluded).
When binge drinkers were excluded, but abstainers included, no significantly enhanced LS was found among light or moderate alcohol users compared with abstainers. Those with high alcohol consumption were at an increased risk of becoming dissatisfied in [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] (OR = 1.65; 1.03-2.66) and [1981] [1982] [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] (OR = 2.08; 1.20-3.60) when compared with abstainers. Full adjustment only slightly attenuated the association (OR 1975 0.99-2.71 and OR 1981-1990 = 2.01; 1.13-3.57, respectively).
When both binge drinkers and abstainers were excluded, those with high and those with moderate consumption compared with light drinkers had a significantly increased risk of becoming dissatisfied in 1981-1990 (OR high = 1.96; 1.16-3.30; OR mod = 1.36; 1.02-1.81). Full adjustment did not change it (OR high = 1.89; 1.10-3.25; OR mod = 1.43; 1.06-1.93). Similar (non-significant) tendency was seen also for the other periods.
When twin pairs discordant for their subsequent dissatisfaction status were analysed with conditional logistic regression (Table 5) , high alcohol consumption predicted life dissatisfaction in 1975-1981 and 1981-1990 . Significant ORs were also seen among dizygotic pairs in these periods, but in 1981-1990 only among all monozygotic pairs.
Longitudinal relationships based on continuous variables in growth models
In a regression type model, without allowing slopes and intercepts to correlate, high dissatisfaction levels in men were associated with high levels of alcohol consumption (0.036, t = 5.10; P < 0.001), but also with a subsequent decrease in alcohol consumption (−0.047, t = −3.46; P < 0.001). However, when dissatisfaction increased, alcohol consumption also increased in men (t = 5.00; P < 0.001). In women, high levels of alcohol consumption were associated with a subsequent increase in dissatisfaction (t = 3.32; P < 0.05). The RMSEA fit statistics were 0.048 for men and 0.044 for women. The same patterns were seen when missing data were permitted or in a model that allowed both the change and level to correlate (RMSEA = 0.016 for men and 0.038 for women).
Loss analyses
Response rates for alcohol consumption in 1981 and 1990 were highest for those with baseline alcohol consumption of 1-99 g/month (87.8%/64.3% in 1981/1990) followed by abstainers (86.7%/63.8%) and lowest for those with alcohol consumption ≥800/month (78.2%/46.0%), respectively (P < 0.001, for both years). A similar pattern was seen for their response rates for LS (1-99 g/month = 90.7%/65.7%; abstainers = 88.9%/64.9%; >800 g/month = 82.1%/47.6% in 1981/ 1990), respectively (P < 0.001 for both years). On the other hand, response rates for LS and alcohol consumption in 1981 and 1990 were lower among the dissatisfied (LS = 84.5%/54.8%; alcohol = 81.1%/53.1% in 1981/1990) compared with the satisfied (LS = 90.5%/63.9%; alcohol = 87.8%/62.4%) at baseline, respectively (P < 0.001, for both years).
DISCUSSION
Self-reported life dissatisfaction and adverse alcohol use were related in cross-sectional analyses and longitudinally predicted each other. The heavier the alcohol use the stronger the relationship with life dissatisfaction. When tested within the whole range of alcohol consumption and LS, the effects were slight and apparent only in men. Binge drinking had the weakest and high monthly alcohol consumption had the strongest association. When familial and genetic factors were controlled, high alcohol consumption predicted life dissatisfaction stronger than vice versa. LS did not change, but alcohol consumption increased during the follow-up.
Measures that target decreasing high alcohol use and severe life dissatisfaction could produce mutual benefits, but measures targeting the whole range of either of these indicators may have no or only limited effect on the other. Previously, light drinking has been found protective for subjective health (Poikolainen et al., 1996) and against psychological distress, but not against affective or anxiety disorders (Graham et al., 2007; Rodgers et al., 2007) . In the present study, no beneficial effects of any level of alcohol use was found (Molnar et al., 2009) , even if indicators for subjective well being should be relevant measures to detect such an effect (Rawindran et al., 2002; Zimmerman et al., 2006; Zimmerman et al., 2008; Fung and Hays, 2008; Jormfeldt, 2010) . They have been used as treatment outcome measures both in alcohol dependence (Foster et al., 2000) and depression (Zimmerman et al., 2006; Koivumaa-Honkanen, 2008 ). Relationships between alcohol abuse and indicators of poor mental health need further research. Often the focus has been on specific diagnosed disorders, even if high comorbidity (Wittchen and Jacobi, 2005) suggests that more global mental health indicators could have been used. Unidirectional longitudinal relationships have been studied (Merikangas and Gelernter, 1990; Regier et al., 1990; Grant and Harford, 1995; Hämäläinen et al., 2001 Hämäläinen et al., , 2005 Hasin et al., 2005) . Heavy alcohol use has predisposed to depression (Regier et al., 1990; Swendsen et al., 1998; Hämäläinen et al., 2001; Goldstein and Levitt, 2006; Mattisson et al., 2009 ) and depression has preceded problem drinking (Dixit and Crum, 2000; Wang and Patten, 2001 ) and early onset of alcohol use (Wu et al., 2006; Crum et al., 2008; Sihvola et al., 2008) . In a large CARDIA study, psychological characteristics, vulnerability and depressive symptoms among young adults increased the risk of heavy drinking persisting into later life (Costanzo et al., 2007) . Thus, monitoring of subjective wellbeing also among children and adolescents is needed (Molnar et al., 2009) . In men, alcoholism has been suggested to precede the onset of depression, whereas in women depression might be the first to occur (Helzer and Przybeck, 1988; Prescott et al., 2000) . In a one-year followup, an increased bidirectional risk of depression or alcohol dependence was recorded, especially in women (Gilman and Abraham, 2001 ), but in a previous twin study only major depression predicted alcohol dependence, not vice versa (Kuo et al., 2006) .
The relationship between life dissatisfaction and adverse alcohol use needed to be studied longitudinally (Zullig et al., 2001; Grant et al., 2009) . Three consecutive measurements and multiple adjustments allowed valid testing of the found reciprocal association. Men were somewhat more vulnerable regardless of the direction of the relationship. Gender-specific variation (Kessing, 2007) and common causal background (genetic, familial or other environmental) factors (Grant et al., 1996; Prescott et al., 2000; Kendler et al., 2003; Kuo et al., 2006) have been stressed in the relationship of substance abuse and other mental disorders. In the present twin study, these were taken into account. Genetics have at most only a modest contribution to inter-individual differences in LS (Koskenvuo et al., 2000) and the potential influence of twinship was controlled in the statistical analyses (Koivumaa-Honkanen et al., 2001b) . With discordant twin pairs, genetic or familial factors showed not to explain the observed relationship. In particular, when looking at high alcohol consumption as a predictor of life dissatisfaction the risk estimates remained consistent among all twin pairs, monozygotic pairs and dizygotic pairs, indicating that such association was not due to shared genetic or family influences.
The complexity and overlap of concepts should not keep from studying subjective well being. Brief measures can produce valid information. Adverse mental states that are mild and not meeting the diagnostic criteria are common, chronic and also detrimental to health and quality of life (Judd et al., 1998; Kessing, 2007; Saarni et al., 2007) . They may be detected only through reduced subjective well being (Koivumaa-Honkanen et al., 2001a , 2004a Saarni et al, 2007) . Global indicators of subjective well being need to be evaluated in relation to different indicators of alcohol use (Goldstein and Levitt, 2006; Graham et al., 2007) . In the present study, three indicators-monthly alcohol consumption having several comparison settings (Rehm et al., 2008) -were used among the healthy general population. Thus, the results are relevant and valid for preventive perspective.
The easily administered four-item LS scale has high acceptance with very low frequency of missing data (Koivumaa-Honkanen et al., 2001b) . The large nationwide sample with high response rates and a long follow-up strengthens the plausibility of the found long-term patterns. The exclusion criteria for baseline health were comprehensive and based on both self-reports and several national registries with high coverage and validity. Self-reported alcohol consumption was measured with three indicators. In general, self-reports of alcohol consumptions are valid for the purposes of classifying consumers into broad consumption bands, even if they may be underestimates (Eren, 1995; Stockwell et al., 2004) . However, the cut off for high monthly alcohol consumption was laid relatively low, which strengthens the found adverse predictions. According to loss analysis, the response rates were lower among the dissatisfied and high alcohol consumers compared with the others. Since both groups are at increased risk of mortality and morbidity, the proportion of those with the most adverse health outcomes was reduced among study subjects. Thus, the observed estimates may be conservative.
CONCLUSIONS
A reciprocal relationship between adverse alcohol use and life dissatisfaction was found even after multiple adjustments. The heavier the alcohol use the stronger the relationship. When controlling for familial and genetic factors, alcohol consumption seems to predict life dissatisfaction more strongly than vice versa.
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